Background: Behavioural and emotional problems are a salient concern for parents
| INTRODUCTION
Among children with neurodisability (ND; Morris, Janssens, Tomlinson, Williams, & Logan, 2013) , also referred to as having neurodevelopmental disorders or disabilities (Miller et al., 2013; Miller & Rosenbaum, 2016) , behavioural and emotional problems are commonly encountered and are associated with significant impact on the health and well-being of children and their families (e.g., Blacher & McIntyre, 2006; Griffith, Hastings, Nash, & Hill, 2010; Viecili & Weiss, 2015) . The association between childhood ND and behavioural and emotional problems has been described and studied in various ways: the naturalistic expression of behavioural and emotional concerns (sometimes shortened to "concerns" in this paper) on the part of parents; elicitation of information on concerns in a systematic way using standardized tools; and through the lens of psychopathologic classification, in which the focus shifts from granular behaviours to groupings reflective of diagnostic entities (i.e., mental disorders).
At the first level, when parent-identified needs were systematically elicited among attenders at disability clinics in the United Kingdom, behavioural and emotional concerns ranked second only to speech, language, and communication needs in frequency (Horridge, Mcgarry, Williams, Whitlingum, & British Academy of Childhood Disability, 2016) . Second, when data are gathered using standardized questionnaires or rating scales, children who have been diagnosed with neurodevelopmental conditions have significantly higher frequencies of behavioural and emotional concerns than is found among typically developing children (Dekker, Koot, van der Ende, & Verhulst, 2002) .
Finally, there is substantial evidence that mental health disorders involving emotions and behaviour are more frequent among children with ND including intellectual disability (Emerson & Hatton, 2007; Munir, 2016) , autism spectrum disorder (ASD; Simonoff et al., 2008) , and undifferentiated developmental delay (Caplan, Neece, & Baker, 2015) , than in those without.
The use of standardized tools contributes validity to studies reporting prevalence statistics for behaviour problems among children with ND. However, each of the commonly used tools has its own way of conceptualizing and naming dimensions of children's behavioural and emotional functioning, potentially constricting how results are reported. Using the "diagnosed disorders" approach, subthreshold or subsyndromal cases (Pincus, McQueen, & Elinson, 2003) are missed. This is problematic as these occur frequently among children (Costello & Shugart, 1992) and are associated with impairment and less favourable adult outcomes, despite being subthreshold for a diagnosis (Angold, Costello, Farmer, Burns, & Erkanli, 1999; Copeland, Wolke, Shanahan, & Costello, 2015; Lewinsohn, Shankman, Gau, & Klein, 2004) .
In the United Kingdom, Horridge and colleagues have pioneered efforts to collect data about children with ND at the point of care in a systematic and reproducible way (Horridge, Harvey, et al., 2016; Spencer, Horridge, & Downs, 2015) . Their work has highlighted the salience of behavioural and emotional concerns (Horridge, Harvey, et al., 2016 ) but provides no details as to the kinds of concerns and problems that parents report. To address this gap, we carried out a detailed examination of the behavioural and emotional concerns expressed by parents of children undergoing diagnostic assessments at a major referral centre for children with ND, as captured in the clinical records of subspecialist paediatricians assessing the children. This study also afforded an opportunity to explore specificity and heterogeneity in behavioural concerns among children with ND, given recent and emerging evidence of heterogeneity in behaviours within and across neurodevelopmental condition types (Brown, Aman, & Lecavalier, 2004; Gardiner, Miller, & Lach, in press ).
Our research approach has the advantage of being economical to do and is consistent with the goal of using clinically available data collected at point of care (Horridge, Harvey, et al., 2016; Spencer et al., 2015; Worster & Haines, 2002) . It presented an opportunity to survey the full range of concerns that parents of children with ND bring to specialized clinics, in a fine-grained, in-depth way that would allow for description and qualitative analysis in terms of frequency and distribution across a diverse sample of referred children. A naturalistic approach also reflects "real world" practice and concerns, outside the constraints of standardized measures, and allows for deeper insight into constructs (such as "noncompliance"). This information could inform and sensitize clinicians in their work with these families and offer fresh perspectives on relationships between behavioural and emotional concerns and neurodevelopmental functioning.
Our primary research aim was to obtain a detailed and comprehensive overview of the behavioural concerns recorded in consultation reports, which could subsequently be aggregated into
Key Messages
• Routinely collected clinical data can be used to learn about the nature and distribution of behavioural and emotional concerns parents have about their children with known or suspected neurodisability.
• The salience of concern types related to Attention, Concentration and Distractibility, and Anxiousness, Shyness, and Emotional Sensitivity reflects existing literature for children with neurodevelopmental concerns. Groupings such as "Social Isolation/Peer Engagement," "Tantrums/Outbursts/Meltdowns" and "Volatility/Self-regulation Difficulties," and "Sensory
Issues" bring attention to additional and emerging areas of concern.
• Three concern types were encountered commonly across different clinical subpopulations-"Tantrums/ Outbursts/Meltdowns," "Inflexibility/Gets Stuck or Fixated," and "Social Behaviours." This finding supports a noncategorical view of behavioural and emotional problems as functional attributes that cross neurodisability diagnostic categories.
• Studying behavioural and emotional concerns rather than diagnosed disorders allows for richness of descriptive phenomenology and inclusion of subthreshold material.
conceptually related groupings. A secondary aim was to investigate whether the kinds of concerns encountered among children seen through three different clinics at the referral centre would differ or show commonality across clinics.
| METHODS

| Design
A retrospective chart review methodology was used, involving analysis of data contained in clinical records, and followed published recommendations to ensure quality (Matt & Matthew, 2013) . 
| Source of data
| Participants
Inclusion criteria were (i) child aged 3 to 8 years when seen in clinic during time period May 1, 2012, to April 30, 2014, and (ii) detailed paediatrician report on file, which (a) referenced a question or diagnosis of a neurodevelopmental condition and (b) described at least one parent-or guardian-expressed behavioural or emotional concern.
The age range selected is consistent with the modal age range of children seen through the three clinics, and behaviour problems are relatively stable during this period (Baker et al., 2003; Campbell, 1995; McKinney, 1989) . In the absence of a uniform definition for behavioural and emotional concerns, three guiding principles were applied: (a) behavioural and emotional concerns are different from developmental concerns in that the latter relate to functioning in classical domains of children's neurologic development, namely, motor, speech-language, cognitive and/or academic (thinking, reasoning, remembering, learning), adaptive (e.g., independence in self-care), or hearing and vision; (b) concerns related to social-emotional development may be considered primarily developmental or emotionalbehavioural. We elected to treat such concerns as in scope for this project; (c) concerns about medically related or explainable behaviours, such as lethargy, nausea, and bed wetting, were excluded.
| Accessing records and extraction of data
Following approval of the project from the Hospital Research Ethics
Board, the health centre provided lists of all eligible children. We aimed for a participant sample of between 100 and 150 children to ensure a sample that was comprehensive and representative given finite resources. Charts were retrieved sequentially from these lists based on computer-generated, but not sequentially assigned, hospital ID numbers with the aim to obtain relatively even representation across clinics. 
| Concern data extraction and analysis
Behavioural and emotional concern data were extracted verbatim from relevant, usually narrative, sections of the clinical reports. Many reports contained multiple concerns, and all were extracted and entered separately to the study database. Careful attention was given to identifying the "boundaries" of each discrete concern, in order to identify concerns at the most granular level possible.
Many extracted concerns resembled or duplicated other concerns, with slight differences in wording. In order to identify the underlying patterns or themes in the concerns data, we undertook a process of data reduction in two stages, using a concept-sorting technique for textual data known as cutting and pile sorting (Ryan & Bernard, 2003; Weller & Romney, 1988) . Our group approach involved a multidisciplinary team (developmental paediatrician, developmental psychologist, and an undergraduate sciences student) in which codes were arrived at by consensus, consistent with previous work (Klassen et al., 2010) . In the first stage, the aim was to get individual concerns aggregated into conceptually and content-distinct groups that best represented the full range of concern types ("First Stage Concern
Groupings"). In Stage 2, the aim was to aggregate these groups into higher order, conceptually and thematically related clusters ("Second Stage Concern Clusters"), which would be more manageable for analysis and reporting.
In Stage 1, each discrete concern contained in the dataset was extracted and transcribed verbatim onto a card. Over the course of several meetings, the team reviewed and considered the content of each card and, by a process of consensus, placed the card into the most appropriate concept pile. After all cards were sorted, an iterative process that involved checking and rechecking cards assigned to each concept grouping ensured that all cards were correctly assigned.
Finally, a descriptive label was agreed upon for each concept pile, summarizing the concept contained in that grouping. As examples, the concerns "strong-willed nature" and "difficult to discipline" were grouped under a First Stage Concern Grouping entitled "Refusal/Defiance/Oppositionality"; the concerns "loses track of what she is supposed to be doing (daydreaming or playing)" and "can't focus/ concentrate" were grouped under "Attention/Concentration/Distractibility/Focusing." In Stage 2, a similar iterative process was followed but applied to the First Stage Concern Groupings.
| RESULTS
| Characteristics of child participants and clinics
Of 238 records retrieved from clinic lists, 57 did not meet basic inclusion criteria such as child's age, missing paediatrician's report, or lack of a clear neurodevelopmental concern or condition. In a further 52 cases, there was no record of parent-reported behavioural concerns (n = 34), or the concerns were not clearly related to behavioural and emotional functioning, or were too vaguely described to ascertain the actual nature of the concern (e.g., "his 'movement is too fast'"; "immature behaviour"; n = 18). This left a final participant sample of 129 cases.
Basic demographic information about participant children by clinic, along with distribution of the paediatricians who assessed them, is presented in Table 1 . Reports came from 12 specialist developmental paediatricians, who had each assessed a median number of nine children. Most reports were from paediatricians working in one clinic only (n = 9), though three paediatricians provided reports from two clinics. Clusters consisted of a single First Stage Grouping only, when no natural way to aggregate was readily apparent (see,e.g., "Attention/Concentration/Distractibility/Focusing" Cluster in Table 4 , below).
The main descriptive data from this study, a comprehensive record of the nature and range of concerns reported by parents at the level of discrete concerns, with verbatim examples, and organized under their respective Groupings and Clusters, are provided in Table S1 . For manageability of data presentation, those First Stage Groupings that comprised 10% or more of the children in the sample are presented in Table 3 , in descending order of children. Table 4 shows the corresponding data for Second Stage Clusters along with their constituent Groupings.
To examine the distribution of concerns across clinics, we used Second Stage Clusters, which are less numerous and hence more to differentiate clinically meaningful subgroups of children. Table 5 shows the five most frequently encountered Second Stage Concern
Clusters encountered within each clinic, listed in descending order of frequency.
| DISCUSSION
Children with problems affecting developmental domains such as communication, movement, learning, and adaptive functioning are often referred to specialized diagnostic services. Research has documented the frequency and salience of behavioural and emotional concerns as described by parents of children attending neurodevelopmental clinics (Horridge, Harvey, et al., 2016) , but the nature of these concerns remains largely unelaborated. This study addresses this gap descriptively using a naturalistic research approach, while enabling exploration of the distribution of concern-types within the participant group as a whole and across distinct clinics.
The descriptive and narrative data provide rich and specific insights into a wide range of behavioural and emotional issues experienced in the daily lives of families whose children were referred to a major centre for neurodevelopmental assessment and diagnosis. Concerns about children's behavioural and emotional functioning were framed and expressed in diverse ways. Nuance and variation were more notable in the phenomenology of social and emotional concerns than for major "externalizing behaviour" Clusters. For example, Cluster "Anxious/Worries/Fearful" and Cluster "Social Behaviours" are each composed of multiple Groupings, whereas Clusters such as "Attention/Concentration/Distractibility/Focusing," "Aggressive/Destructive," or "Impulsive" comprise just one or two Groupings.
In the literature, Social Problems, Attention Problems, and Aggressive Behaviour most prominently differentiate school-aged children with milder levels of ID from those without ID (Dekker et al., 2002) .
Among younger children, those with developmental delay are rated significantly higher for Attention Problems, Aggression, and Withdrawal than their nondelayed counterparts (Baker et al., 2003) . These patterns are broadly reflected in the relative prevalence of behavioural and emotional concerns among our sample, with some differences. The subgroup Aggressive/Destructive was less salient, whereas subgroups characterized by Tantrums/Outburst/Meltdowns, Volatility/Self-regulation Difficulties, and Sensory Issues were more prominent. Difficulties with social functioning were common in our population, with Social
Behaviours being the most populated Cluster. Examining this Cluster with higher resolution allows for smaller and phenomenologically distinct groupings to be identified, such as Social Isolation/Peer Engagement, enabling clinicians to make their enquiries more specific.
Concerns from this Grouping, such as "does not have friends" and "difficult for him to relate appropriately to peers," may be particularly salient to parents of children with known or suspected neurodevelopmental impairments, because these behaviours may reflect a "final common pathway" for a range of difficulties spanning social relatedness, language skills, and emotional maturity, among others. Reported for 10% or more of children in sample.
b Frequency in each Grouping is by (a) children and (b) concerns; behavioural and emotional concerns are ranked by number of children.
c Number of children exceeds participant sample total of 129, as concern groupings were not mutually exclusive, and more than one concern type could be expressed about an individual child. complexity of children with ND, in terms of both neurodevelopmental and behavioural functioning (Gillberg, 2010; Gillberg & Fernell, 2014; Miller et al., 2013) , and which is discernable in the present findings, along with the heterogeneity that is a hallmark of children with ND (Sonuga-Barke, 2016), challenges the utility of identifying and focusing on multiple discrete diagnoses for a child in the face of a more integrative emergent perspective based on underlying brain dysfunction (Ameis et al., 2016; Arnsten & Rubia, 2012; Moreno-De-Luca et al., 2013 ). An additional benefit of data capture at the level of behaviours rather than disorders is the inclusion of behaviours that may be subthreshold for a formal diagnosis. This situation is commonly encountered in the general paediatric population (Angold et al., 1999; Costello & Shugart, 1992) , and similarly, in specialized neurodevelopmental practice, it has been observed that "children frequently do not quite meet criteria for certain disorders" (Baird, 2013, p. 200) .
We need to acknowledge three potential limitations arising from our study design. First, because the data were not obtained in a standardized way, they may not reflect a complete or comprehensive picture of concerns among children with ND in general, or even among children with more complex issues referred to tertiary diagnostic facilities. Paediatricians' reports reflect the practices of individual clinicians, and some filtering of parent concerns, or preliminary "parsing" of behavioural information, may have occurred. However, the numbers of children and physicians included reduce these risks and enhance the trustworthiness of the data for exploratory and comparative purposes and qualitative discovery (Lincoln & Guba, 2013 Frequency in each Grouping is by (a) children and (b) concerns; behavioural and emotional concerns are ranked by number of children.
d Number of children exceeds participant sample total of 129, as concern groupings were not mutually exclusive, and more than one concern type could be expressed about an individual child.
| CONCLUSIONS
Our rich description of the phenomenology of concerns about behavioural and emotional functioning provides insight into the nature and breadth of behaviours that parents perceive as problematic among younger children with known or suspected neurodevelopmental challenges. Findings have the potential to add to knowledge and sensitivity as clinicians, both experienced and learners, carry out developmental-behavioural interviewing. Clinicians working with ambulatory neurodevelopmental populations can expect to deal with concerns that are common among children in general, such as inattention, distractibility, and anxious emotionality, along with difficulties in increasingly recognized areas of neurodevelopmental dysfunction such as self-regulation and sensory processing. "Social difficulties"
are also salient among this population and warrant a deeper exploration by clinicians into their nature and subtypes.
Overlaps in phenomenology found across clinics in this study, and which by extension, we suspect apply across diagnostic categories in the wider neurodevelopmental population, challenge us to re-examine conventional commitments to service provision based on categorical diagnosis versus a more noncategorical, function-based model. The complexity and heterogeneity of neurodevelopmental and behavioural involvement in this population, along with the commonalities of problems and concerns across diagnostic categories, suggest that intervention approaches predicated upon an underlying neurodevelopmental or mental health diagnosis may miss the mark (Miller, Shen, & Masse, 2016) . The appropriateness and primacy of the diagnosis-to-treatment pathway, so foundational to biomedicine, has been questioned when applied to conditions such as ASD, intellectual disability, or attention deficit hyperactivity disorder (Miller & Rosenbaum, 2016) . In the intersecting realms of childhood ND and mental health, treatments and interventions may be understood to be aimed less at halting or reversing the pathogenetic pathway of a disease or disorder, and more at managing symptoms and optimizing functioning for individuals with often complex characteristics and needs, within their lived environments (Miller & Rosenbaum, 2016) .
From this point of view, the Groupings "Tantrums/Outbursts/Meltdowns," "Inflexibility/Gets Stuck or Fixated," and "Social Behaviours," which were commonly encountered across clinics, may lend themselves to innovation in how we address these and similar needs of children with ND, opening the possibility of targeting symptoms or concern groupings, without necessarily having a clear psychiatric diagnosis in each case.
